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Abstract
Most of the maternal and newborn deaths occur at birth or within 24 hours of birth. Therefore, essential lifesaving
interventions need to be delivered at basic or comprehensive emergency obstetric care facilities. Facilities provide
complex interventions including advice on referrals, post discharge care, long-term management of chronic
conditions along with staff training, managerial and administrative support to other facilities. This paper reviews the
effectiveness of facility level inputs for improving maternal and newborn health outcomes. We considered all
available systematic reviews published before May 2013 on the pre-defined facility level interventions and included
32 systematic reviews.
Findings suggest that additional social support during pregnancy and labour significantly decreased the risk of
antenatal hospital admission, intrapartum analgesia, dissatisfaction, labour duration, cesarean delivery and
instrumental vaginal birth. However, it did not have any impact on pregnancy outcomes. Continued midwifery care
from early pregnancy to postpartum period was associated with reduced medical procedures during labour and
shorter length of stay. Facility based stress training and management interventions to maintain well performing
and motivated workforce, significantly reduced job stress and improved job satisfaction while the interventions
tailored to address identified barriers to change improved the desired practice. We found limited and inconclusive
evidence for the impacts of physical environment, exit interviews and organizational culture modifications.
At the facility level, specialized midwifery teams and social support during pregnancy and labour have
demonstrated conclusive benefits in improving maternal newborn health outcomes. However, the generalizability
of these findings is limited to high income countries. Future programs in resource limited settings should utilize
these findings to implement relevant interventions tailored to their needs.
Background
Most of the maternal and newborn deaths occur at birth
or within 24 hours of birth; therefore essential lifesaving
interventions need to be delivered at basic or comprehen-
sive emergency obstetric and newborn care (BEmONC
/CEmONC) facilities [1-4]. Facilities provide critical emer-
gency care during labor and delivery, hence strengthening
health facilities and referral linkages between communities
and facilities is vital. Facilities should be equipped with
commodities and skilled personnel to provide minimum
required standard care for women and newborns in need
of obstetric and special care. They should be able to
provide the defined minimal ‘signal functions’ that are the
key interventions for treating vast majority of maternal
complications and for resuscitation of the newborn after
birth (Table 1) [5]. The list of signal functions is not
exhaustive but these functions serve as indicators of the
level of care being provided. It is estimated that providing
these essential interventions at scale (over 90% coverage)
in communities and facilities can reduce the neonatal
mortality rate by 70% [6,7]. Although facility-based care
during childbirth typically requires more resources than
home-based care, it is often more cost-effective in prevent-
ing deaths [8].
Alongside emergency obstetric care; facilities provide
complex clinical care interventions including referrals,
post discharge care, long-term management of chronic
conditions and managerial and administrative support to
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other facilities. They also serve as gateways for drugs
and medical supplies, laboratory testing services, general
procurement and data collection from health informa-
tion systems. Facilities also disseminate technologies by
training new staff and providing continuing professional
education for existing staff at different facilities. In this
review, we aim to systematically review and summarize
the available evidence from relevant systematic reviews
on the impacts of the outlined facility level inputs
(Table 2) to improve the quality of care for maternal
and newborn health (MNH). For this review we have
broadly categorized these interventions into four cate-
gories: interventions for well performing and motivated
work force; interpersonal care and social support; safety
culture; and staffing models.
Facility level characteristics
Well performing and motivated workforce
The quality of health service delivery depends on the
willingness and drive of health workers to perform their
tasks, adequate resources, and health workers’ compe-
tency [9]. Interventions to maintain workforce motivation
and enhance performance include support to manage
and deal with job stressors, policies for dual practice
among healthcare workers, conducting exit interviews,
and modifications in the organizational infrastructure
and work environment to improve healthcare worker
performance. These interventions provide support at the
individual level as well as the interface between the
health worker and the organization [10]. Several studies
have emphasized the importance of policy and proce-
dural changes to improve performance and promote evi-
dence based practice [11-14]. Organizational culture also
plays a major role in maintaining motivated workforce
and encompasses multiple aspects of beliefs, values,
norms of behavior, routines and traditions [15]. Organi-
zational culture alongside structural reforms have been
suggested to achieve effective improvement in healthcare
performance [16,17] however, it is not as straight forward
owing to the reluctance to change. Hence, it is important
to identify and overcome the barriers to change prior to
the implementation. The effects of attempts to translate
research evidence into practice and improve performance
for these interventions remain inconsistent [18,19].
Interpersonal care and social support
Interventions to enhance interpersonal care and social
support include interventions provided by professionals
or non-professionals aimed at improving psychological
well-being of patients as well as healthcare workers.
Pregnancy, perinatal deaths, childbirth and parenting are
some of the specific phenomenon that requires continu-
ous social support. Common elements of this care
include emotional support, information about labour
progress and advice regarding coping techniques, com-
fort measures and advocacy. It is reported to contribute
substantially to women’s satisfaction with the childbirth
experience and provides both direct and buffering
effects in decreasing stress and promoting health and
coping [20-23].
Table 1 Signal functions used to identify basic and comprehensive emergency obstetric care services
Basic services Comprehensive services
(1) Administer parenteral antibiotics Perform signal functions 1–7, plus:
(2) Administer uterotonic drugs (i.e. parenteral oxytocin) (8) Perform surgery (e.g. caesarean section)
(3) Administer parenteral anticonvulsants for preeclampsia and eclampsia (i.e. magnesium sulfate). (9) Perform blood transfusion
(4) Manually remove the placenta
(5) Remove retained products (e.g. manual vacuum extraction, dilation and curettage)
(6) Perform assisted vaginal delivery (e.g. vacuum extraction, forceps delivery)
(7) Perform basic neonatal resuscitation (e.g. with bag and mask)
A basic emergency obstetric care facility is one in which all functions 1–7 are performed.
A comprehensive emergency obstetric care facility is one in which all functions 1–9 are performed.
Table 2 Components of facility level interventions
Well performing and motivated workforce: includes various strategies to manage and cope with job stress, managing dual practice among
healthcare workers, exit interview and any structural or cultural modification in the healthcare environment.
Interpersonal care and social support: These are interventions provided by professionals or non-professionals aimed at improving
psychological well-being of patients as well as healthcare workers. Pregnancy, perinatal deaths, childbirth and parenting are some of the
specific phenomena that require continuous social support.
Safety culture: Facility based safety culture includes any intervention to enhance the safety of healthcare workers and patients in healthcare
environment including hand hygiene promotion, interventions to reduce medication errors and preventive vaccinations for the health care
professionals.
Staffing models: These are organizational interventions for staff management including skill, qualification or grade mix, maintaining staff-
patient ratios and measures for improving collaboration between two or more health and/or social care professionals.
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Safety culture
Developing a culture of safety is a core element of many
efforts to improve patient safety and care quality in emer-
gency care settings. Recently, there has been a major
focus on measuring and improving safety culture to
enhance patient and provider safety in healthcare facilities
[24]. It involves any intervention to enhance safety in
healthcare environment including hand hygiene promo-
tion, interventions to reduce medication errors and
preventive vaccination (like influenza) administered to
health care professionals. Several studies show that safety
culture and the related concept of safety climate are asso-
ciated with improved error reporting, reductions in
adverse events, and mortality [24-26]. Despite being
widely implemented, there has been limited evidence of
the effectiveness of these interventions within hospitals,
hence it is important to determine the extent to which
they are effective, generalizable and sustainable for
rational allocation of resources [27].
Staffing models
These are organizational interventions for staff manage-
ment including skills, qualification or grade mix, maintain-
ing staff-patient ratios, and measures for improving
collaboration between two or more health and/or social
care professionals. An emerging challenge in this domain
is determining the most effective mix of staff and skills
needed to deliver quality and cost-effective patient care in
the light of rising demand for health services, cost contain-
ment, and staff shortages [28-31].
Methods
We considered all available systematic reviews on the pre-
defined facility level interventions published before May
2013 as outlined in our conceptual framework [32]. A
separate search strategy was developed for each compo-
nent using pre-identified broad keywords, medical subject
heading (MeSH) and free text terms:[(Performance OR
motivation OR support OR “social support” OR “interper-
sonal care” OR labour OR labor OR safety OR “safety cul-
ture” OR “environmental safety” “health professional” OR
“health care worker” OR “healthcare professional*” OR
“staffing models” OR “staffing ratios” OR “nurse-patient”
OR staff* OR “skill mix”OR “human resource” AND
“health” OR healthcare OR maternal OR mother OR child
OR newborn OR “neonat*”)]. Our priority was to select
existing systematic reviews which fully or partly address
apriori defined facility level interventions for improving
quality of care for MNH. We excluded reviews pertaining
to social support for drug abuse and chronic illneses.
Reviews reporting impacts of shifting duty on physiologi-
cal and biochemical indicators were also excluded as these
were not included in the scope of our review. Search was
conducted in the Cochrane library and Pubmed and
reviews that met the inclusion criteria were selected and
double data abstracted on a standardized abstraction
sheet. Quality assessment of the included reviews was
done using Assessment of Multiple Systematic Reviews
(AMSTAR) criteria [33] as detailed in the paper 1 of this
series [32]. Any disagreements between the primary
abstractors were resolved by the third author. For the pre-
identified interventions, which did not specifically report
MNH outcomes, we have reported the impacts on other
health outcomes as reported by the review authors. Esti-
mates are reported as relative risks (RR), risk ratios (RR),
risk differences (RD) or mean differences (MD) with 95 %
confidence intervals (CI) where available. For detailed
methodology please refer to paper 1 of the series [32].
Findings
We identified 352 potentially relevant review titles and
included 32 eligible reviews after further evaluation of
the abstracts and full texts; 12 reviews on various
aspects of well performing and motivated workforce, 5
on social support, 9 on interventions to promote safety
culture and 6 reviews on staffing models (Figure 1). The
overall quality of the reviews ranged from 2 to 10 with a
median of 9.5 on the AMSTAR criteria.
Well performing and motivated workforce
The quality of the 12 included reviews varied from 4 to
10 with a median of 10 on AMSTAR criteria. A range
of interventions from provision of support to cope up
with job stressors to exit interviews at the time of the
departure from the organization were included. None of
the reviews reported outcomes specific to MNH. Meta-
analysis was done in only two of the reviews due to the
generic nature of intervention and wide range of
reported outcomes. The most commonly reported out-
comes included job satisfaction, work stress, and perfor-
mance. The characteristics and findings of the included
reviews are presented in Table 3.
Stress management trainings and management interven-
tions for healthcare workforce involving multidisciplinary
meetings and feedback sessions have reported to signifi-
cantly reduce job stress (MD: -6.00, 95% CI: -8.16, -3.84)
and improve job satisfaction (MD: -0.63, 95% CI: -1.23,
-0.03) with no impact on absenteeism [34]. Among nur-
sing staff reward incentives and flexible schedules reported
41% and 23% reductions in absenteeism respectively [35].
Desired professional practice such as prescribing, and
adherence to recommended guidelines improved signifi-
cantly (RR: 1.52, 95% CI: 1.27, 1.82) with the interventions
tailored to address identified barriers to change [36].
Appropriate and competent linguistic services, and inter-
cultural staff training and education were identified as the
key components for a culturally competent workforce
[37]. There was limited evidence for the impact of physical
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Figure 1 Search flow diagram
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healthcare environment involving ambience, architectural
or interior design features however it has reported
improved staff mood and reduced unscheduled absentee-
ism [38]. Reviews evaluating the impact of exit interviews
[39], strategies for change in organizational culture [15]
and managing dual practice among healthcare workers
[40] did not find any study for inclusion. Generalizability
of these findings is limited to high income countries (HIC)
only.
Interpersonal care / social support
We included five reviews, with a median quality score of
10 on AMSTAR criteria. Included reviews focused on
various social support strategies including support dur-
ing pregnancy and special circumstance like labor, peri-
natal death and breast feeding. All the reviews reported
MNH outcomes including birth outcomes and breast
feeding duration. Meta-analysis was conducted in three
reviews. Generalizability of these findings is mostly lim-
ited to HIC, as there was very limited data from low-
middle-income countries (LMIC). The characteristics
and finding of the included reviews are presented in
Table 4.
Standardized or individualized programs of additional
social support throughout pregnancy were found to
decrease the risk of antenatal hospital admission (RR:
0.79, 95% CI: 0.68, 0.92) and cesarean birth (RR: 0.87,
95% CI: 0.78, 0.97) although it did not show any impact
on preterm birth, low birth weight (LBW) or perinatal
mortality [41]. Support during labor was found to
significantly increase spontaneous vaginal birth (RR: 1.08,
95% CI: 1.04, 1.12), reduce intra-partum analgesia (RR:
0.90; 95% CI: 0.84, 0.97), dissatisfaction (RR: 0.69; 95%
CI: 0.59, 0.79), labour duration (MD: -0.58; 95% CI:-0.86,
-0.30), cesarean delivery (RR: 0.79; 95% CI: 0.67, 0.92),
instrumental vaginal birth (RR: 0.90; 95% CI: 0.84, 0.96),
regional analgesia (RR: 0.93, 95% CI: 0.88, 0.99) and baby
with a low 5-minute Apgar score (RR: 0.70, 95% CI: 0.50,
0.96)[23]. Breastfeeding support interventions including
reassurance, praise, information, and staff training to
improve the supportive care has shown to increase the
duration and exclusivity of breastfeeding (RR for stopping
any breast feeding before 6 months 0.91; 95% CI: 0.88,
0.96). These interventions are reported to be more effec-
tive in settings with high initiation rates; hence strategies
to increase the uptake of breastfeeding should be in place
[42]. A review evaluating the impact of supportive inter-
ventions for mothers, fathers or families after perinatal
death did not find any study for inclusion [43].
Safety culture
We included eight reviews on interventions to promote
safety culture in health facility with a median AMSTAR
score of 5.5; four reviews focused on administration of
preventive influenza vaccination to healthcare workers
and its effectiveness and uptake [44-47], one on hand
hygiene promotion [48], one on the impact of interven-
tions to reduce medication related errors [49] while two
of the reviews reported the impacts of multi-component
safety culture strategies and organizational interventions
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[50,51]. None of the reviews reported MNH specific
outcomes while meta-analysis was conducted in two of
the reviews. The characteristics and findings of the
included reviews are presented in Table 5.
Influenza vaccination among health care workers sig-
nificantly reduced the mean number of working days
lost (MD: 0.08,95 % CI: 0.19, 0.02) and days with influ-
enza like illness (MD: 0.12, 95% CI: 0.3, 0.06) with non-
significant impact on the risk of influenza like illness
(RR: 1.14, 95 % CI: 0.15, 8.52). Programs intended to
increase influenza vaccination uptake among healthcare
workers reported 5%–45% increase in uptake with best
case cost saving of £12/vaccine [44]. Accurate informa-
tion dissemination and addressing concerns and miscon-
ceptions was identified as the key components to
increase the acceptance and uptake of influenza
vaccinations [46]. Pharmacist-led interventions aimed to
reduce drug-related morbidity, hospitalization or death
from medication overuse or misuse in healthcare facility
have shown significant impact on reducing hospital
admissions (RR: 0.64, 95% CI: 0.43, 0.96) although the
evidence is weak and does not report impact on preven-
table drug related morbidity [49]. Various safety culture
strategies and interventions to improve hand hygiene
compliance reported insufficient evidence to draw any
firm conclusion [48] with some evidence of improved
perceptions and potentially reduced patient harm [50,51].
Staffing models
We included six reviews pertaining to staffing models
and skill mix with a major focus on nurses except one
review focusing on the impact of collaborative care
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among all healthcare professionals [52]. The median
AMSTAR score for the included reviews was 9. MNH
specific outcomes were reported in only one review
evaluating the impact of midwifery teams [53] while
other reported outcomes included impact on healthcare
measures like hospital stay, complications rate, mortality
and re-visit rates. Meta-analysis was conducted in three
reviews. The characteristics and findings of the included
reviews are presented in Table 6.
Continuous care provided by specialized midwifery
teams from early pregnancy to the postnatal period was
found to reduce medical procedures in labour and
resulted in a shorter length of stay without compromis-
ing maternal or perinatal safety. Under this model of
care, the same midwife planned most of the care for the
woman from the beginning of her pregnancy to the end
of the postnatal period. However, these findings are
based on a single study [53]. The addition of specialist
nurses resulted in significant reduction in length of stay
(1.35 lower, 95% CI: 1.92-0.78 lower) with non-signifi-
cant impact on patient death rates, attendance at the
emergency department, or readmission rates [53]. Self-
scheduling to meet patient care demands and primary
nursing (assigning one nurse for total care of a number
of patients to provide comprehensive, individualized and
consistent care) were reported to reduce staff turnover
however, these findings are also subject to limited data
availability [53]. Increasing nursing staffing in hospitals
was reported to significantly reduce in-hospital mortality
(RR: 0.92, 95% CI: 0.90, 0.94), failure to rescue (RR:
0.91, 95% CI: 0.89, 0.94), length of stay (mean: -0.25,
SD: 0.02) and patient costs with overall better outcomes
among intensive care and surgical patients [54-56].
Inter-professional rounds, meetings and audits suggested
some positive impacts on healthcare processes and out-
comes; however, the findings are derived from small
Table 5 Characteristics of the review included safety culture (Continued)
Ng 2011
[46]
Influenza vaccination RCT: 03 Mean number
of working days
lost
Yes 0.08 (0.19 to 0.02)
Days with ILI
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Table 6 Characteristics of the reviews included for staffing models
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Table 6 Characteristics of the reviews included for staffing models (Continued)
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number of studies and sample sizes involving variety of
interventions and settings [50,51].
Discussion
At the facility level, evidence suggests that social support
and specialized midwifery care throughout pregnancy,
labour and postnatal period have the potential to
improve a range of perinatal, maternal, and labor specific
indicators. However, we did not find any impact of these
interventions on delivery outcomes. Among the interven-
tions targeted at healthcare workers, stress management
trainings, multidisciplinary meetings and feedback ses-
sions can reduce work related stress and improve perfor-
mance. Programs to improve influenza vaccination
uptake among healthcare workers resulted in improved
vaccination coverage with evidence of being cost effective
as well. We found limited and inconclusive evidence on
the effectiveness of exit interviews and organizational
environment and cultural modifications. Most of the data
from these reviews pertain to HIC hence limiting the
generalizability of these findings. Notwithstanding the
lack of data from LMIC, interventions like support dur-
ing pregnancy and labour are expected to be effective in
all settings. Moreover, such interventions would work
best in resource limited settings where advanced pain
relief measures are not available. Lack of evidence from
LMIC may be attributable to the weak existing health
system infrastructure since most of these interventions
require a pre-existing healthcare infrastructure to ensure
scale-up and sustainability.
Facility level inputs and reported outcomes varied widely
due to diverse and complex nature of interventions
involved. These interventions are by and large aimed at
improving general health outcomes and health workforce
performance and MNH domain can also benefit from
these findings. Many of these interventions including sup-
port during pregnancy and labour, staffing and skills mix-
ing models, increasing available workforce, improving
workforce performance and safety culture promotion can
be tailored and directed to improve BEmONC and
CEmONC facilities and their staff performances. Proven
interventions to promote staff motivation can result in
enhanced support and care during pregnancy and labor
and consequently result in women’s improved childbirth
experience and confidence in the caregivers, which in itself
is a determinant for positive pregnancy outcome [57].
Likewise, implementing standard guidelines for maternal
and neonatal care can facilitate a systematic approach to
evaluate and improve care provided by MNH services. It
could lead to introducing routine clinical audits and
enhance quality improvement processes within MNH
facilities. Safety culture promotion in BEmONC and
CEmONC facilities should aim at equipping them with
adequate drugs, supplies and equipment for safe delivery
as the quality of maternal care relies heavily on availability
of functional equipment, supplies, drugs and blood for
transfusion required during pregnancy and delivery.
There is a dearth of evidence on the facility level
inputs from LMIC where most maternal and newborn
mortality and morbidity is concentrated. There is also
a need to describe individual components of the inter-
vention and process measures in detail for reproduci-
bility in resource limited settings. Policy makers in
LMIC should focus on implementing these evidence
based facility directed interventions to provide suffi-
cient and skilled staff coupled with access to function-
ing equipment, drugs and supplies at the BEmONC/
CEmONC facilities to provide timely and appropriate
maternal and newborn care. This would consequently
lead to reduced maternal and newborn mortality attri-
butable to delayed treatment of obstetric
complications.
Future studies should evaluate the effectiveness of
structural and cultural changes, educational interven-
tions, grade mix interventions, and staffing levels on
workforce performance and patient outcomes. Determi-
nants of healthcare worker performance, sustainability
and cost-effectiveness should be evaluated using rigor-
ous study designs. Further evidences are now needed to
evaluate the best possible combination of strategies tai-
lored to the need of the area of implementation.
Peer review
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